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(54) (57) CHCTEMA 3JlEKTPOCHAB>KE- 
HMH 3J1EKTPMMECKMX >KEJlE3HblX 
JlOPOr nOCTOJlHHOrO TOKA, coAeprca- 
man ycTaHOBJieHHue na THroBbix noACTammHx 



npeo6pa30BaTejiH, oamii iiojiioc KOTopwx co- 
eAHHeH c peAbcaMH, a Apyroft Mepea BbiK/iioqa- 

TWH — C KOIITaKTHOH CCTblO. AOIlOnHHTeJlbHblA 
npOBOA, nOABeUieHHblH Mepe3 H30AHTOpbl Ha 
OnOpaX KOHT3KTHOM CCTH, OTC3CfclBa lOlUHCTpaHC- 

4)opMaTopbJ, oahh KOiieu nepanmioft o6motkm 

Ka )KAOrO M3 KOTOpUX Mepe3 KOHAGHCaTOp IIOA- 
KJDOMCH KKOHTaKTHOMy np080Ay, a BTOpHMIIOM- 

k ao no/i h HTCJibHo m y npoaoAy* npMMeM Apyme 

KOHUbl TOfl H ApyrOM 06MOTOK FIOAKA lOMCHbl 

k peAbcy, m nepeMWMKM, cocAHnmouiHe Aonan- 
HMTeAbHbifi jipoboac penbcaMH, OTAUHCUOtHanCR 

TCM, MTO, C lieAbK) TlOBblluettHfl H 3AOKH OC TM , 

ona CHa6>KeHa ojiokom KOMMyTauHH, hmcioiuhm 
KOiiTaKT CHrHaJibHoro pr-ie Kpacnoro orH* cae- 
Ta}>opa, BiuiioMeHHbiH nepe3 AByxnoJiiociiHK b 
pa3puB nepeMbWKM. 
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ItaofipcTCHiio orilOCIITCM K :MCKTpoai;if>- 
)K€HHK) 3.1CKTporioaBM>KHOrO COCTiIB«'l. 

lie.ib H3o6peTentiH — noBbiiiiciuie huaok- 

HOCTH CIICTCMht. 

Ha nepTe>KC npiiBCACHa iipiiimitnifa.ibiia» 

CXeMa CHCTCMbl. 5 

ClICTeMa 3,lCKTpOCHa6)KeHHfl 3ACKTpiIHC- 
CKHX >KeAe3HHX XlOpOT HOCTOHHHOrO T0K3 

coaepmiiT ycTanoB.ienHbie na thtobux hoa- 
ctshuhhx npeo(5pa30BaTejiH I, "oahii iioaioc 
KOTopux coeAHHeii c pe^bcaMM 2, a Apyrofi 10 

sepC3 BblKAKWaTeAH 3 — C KOHTaKTHOH CCTbK) 4, 

AonanHHTeJibHUH npoBOA 5, noABeweHHWH »ie- 
pea H30JiHTopu 6 na onopax 7 KOHTaxnioA 
ceTH 4. oTcacbiBaioiuHe Tf>aHC<}>opM3Topu 8, 
_oahh _ko hcu,_ jiep |BM4 h oh o6mot kh Ka >KAoro II 3 
KOTopux qepea KOMAeHcaiop 9. nbAkjiioMcn 15 

K KOHTaKTHOMy npOBOAy, a BTOpHmiOH — K AO- 

nojiHHTC^bnoMy npoBOAy 5, npiiMeM Apyrnc 

KOHUbl TOH II ApyrOH 06MOTCK nOAKAttMCHU 

k peAbcy 2, if nepcMbiqKH 10, coeAMHHioiuHc 
AonoAHHTejibHbiu npoooA 5 c peAbcaMii 2. Cut- 
TeMa ciiaGwciia 6aokom 11 KOMNYTamiH c koh- 20 

T3KT0M I I.I, IIMCKHUHM KOHT3KT CHniaAbHOTO 

peae KpacHoro oniR cBeToqbopa 12, BWiiOMeii- 
huh Mepe3 AByxno.iiocnHK 13 b pa3pwB nepe- 

MblMKH 10. . . . . 

Chctcm a paCoTacT cviCAyioiUHM o6pa30M. 25 

ripH OTCyTCTBHIl 3ACKTpOnOABH)KHOrO CO- 

craBa 14 (3. n. c.) Ha MexuiOAcraHUMOHHoA 
aoHe b peAeAiibix iiixa^ax 15 ee c&eTO(J>opoB 12 
b cHrHaAbHOM 6AOKe 16 peAC HtCAToro ornn 
m peAe 3CAenoro onia B036y>KAe«b! m pa3Mbwaio- 
luhmh noma kt3 mh 17 it 18 peAe aceAToro oniH 3 0 
pa30MKiiyTu uciui nHTaHHH jiaMiiu 19 Kpacnoro 
orHfl h uenn iiMTatum KaTyuiCK 6aok3 11 kom- 
MyrauHH.c koht3ktom 11.1. FIpH stom iia bccx 
CBeTO(j)opax I2 3toh m e>K noAcra huhoh hom 3ohw 
ropHT pa3pciuaK>utHH oroiib (weATbiM. 3eAeHbiA) 
h uenH bccx ce nepeMbmeK 10 pa30MKHVTU 3a- 35 
MbiKatoiuiiMii KOirraKTaMii CnoKa II kommv- 

TdUHH. 

Uo KOIITaKTHOft CCTH 4 30llbl npoTCKaeT TOK 

rapMOHHK, 06 yva ob.i c h hu j\ pasHOCTbio hx na- 
npflmeHMH na cMe>KHbix iioACtanminx 3011 u. 
Pa3HocTb :ianpn»<c»Kii co2AaeTC« ?a * m <ot 40 
pa3HoA ttarpyjMi >ia 30iiax. cmokhux c pac 

C M a T pit BaO MO H 30UOH. rio AOHOAHHTOAMIOMV 

npoBOAy 5 iipoTenaeT tok noa achctbhcm paa- 

IIOCTH HaiipH>KtiHltfi BTOpHMHblX O6MOTOK OT- 

cacfltaaioHiHx Tpanci|)opMaTopoB 8 cmokhmx 
noACTaimtiA. 3th 06a TOKa hmciot pannym iuvih- 4 * 

MHIiy If liaXOAMTCH 11 lipOTIIBO(J>a30. TaKIIM 

o6pa30M o6ccneMHBaeTCff KOMnciieaniiH MCtuaio- 
uicro BAinitiiin tjiioboh cctm. 

PIpii uoflaioiiiiu 11a MOKiiojcTaimiioniiOH 
30iie 3. 11. c. 14 11 iioc.iOAyfoiucM ero iiepoMomo- 

tiHH TOK rapMOHHK, npOTCKaiOUlllfl HO KOHTaKT- 
HOH CCTH 4. MCHflCT BCAHMHHV H Man pail.lCHHC. 
T3K K3K 3aMUK3CTCH «ICpC3 3. II. C. 14. KlYlH 

iTonRHiiitiniiot if a \ic;^noncTanuiit)ni«(iii :wnv 
3. n. c. 14 :iaiiiiMacT oahh ee 6.iok v'i.iothk 
nyni, to h hi Ka<f»y 15 CHCTCKf.jpa l2 l orp;i>KAam- 55 
men: *toj Ck\uk yiacTOK. pe.ie :-kimt»i«i oi hh 
ii pc.n v :io:icHoro ornn o^ittomcmn. Ilpn #r<>v 
pa.tMidKaKiiiiiif KnnraKTM 17 n IN pr.ir /Kr.i 
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mto (»riiH :iaMKiiyru h no.iimiT HanpajKCHHc 
h«i .uiMiiy 19 Kpaciiom oniH cneTO(|)opa 12 h na 
KaTyniKy 6.ioKa I I KOMMyrauini. Ha 3tom cbc- 
ToiJ»ope 12 ropiiT KpacnuA oroiib if kohtb kt 
11.1 dona II KOMMyTamm 3aMbiKaer uenb 
iicpcMbiMKii 10, naxoAnmeAcH okoao 3Toro cae- 
Toi})opa 12. 

ECAH 3. 11. C. C HOC3AOM 3aiiHM3CT AB3 

G^TOKa — y^acTKa, to b uiKa^ax 15 CBeTO(J>opoB 
12, orpamAaiounix 3rn yqacTKH nyrH. parte 
meAToro othh ii peAe 3eAeH0ro othh o6ecTo- 

MCHbl II MepC3 pa3MblK3IOtUHe 17 H 18 KOHT3 KTbl 

pe^e jKCAToro ornn noAaeTCH HanpsoKeHKe 
na Aa-Mnw 19 npacnoro oma ooohx CBeTO^o- 

pOB 12 H Ha K3 TV HI Kit KOM MyTaUHOHHWX AByX- 
HOAKKIIHKOB 13 "nCpeMblMeK 10 y 3THX CBeTO- 

(J)opoB; B pe3yAbtaTe 3Toro Ha AByx cbcto(J)o - 
pax ropHT KpaciibiH oroHb h uenH pacnoAoweH- 
hux B03Jie 3thx CBCTO(J)opoB 12 nepeMbiMex 10 

33M KliyTbl. 

Bcacactbhc 3aMWKaHHn ueneA nepeMbi- 

MCK 10 TOK B AOnOAHHTeAbHOM npOBOAe 5 MCHH- 

ct BCAHMHiiy. if iianpaBAeHHe m cHOBa paBeH 
no BCAHMinie if npoTHBonoAo>KCH no (J)a3e TOKy 
rapMOHHK KOHTaKTHOH ceTH, wm o6ecneMHBa- 

CTCH K0MIICHC3 11 HH npil H3AHMHH 3. II. C. 14 Ha 
MOKHOACTaimHOHHOM 30HC 

B TaKOM COCTOHHHH CHCTCM3 3ACKTpOCHa6- 

)KeHH« iiaxoAHTCH b TeHeiuie bpcmchh, rtoKa 
3. n. c. 14 nepeMeuiaeTCH, b npeAeAax oahhx 
h Tex >Ke 6aokob— yqacTKOB nym 

Ilpii nepexoAe 3. n. c. 14 c OAHoro 6AOKa— 
yqacTKa Ha Apyrofi npowcxoAHT CAeAyiouine 
h3mchchhr. B iiiKa<)>y 16 cBeTocfopa 12, orpam- 
Aaioiucro iicpBUH 6a ok— y Ma ctok, cuanaAa 
cpa6aTUBaeT peAe >KCAToro othh, 3aTeM no 
Mope yAajieHHH 3. n. c. 14 cpa6aTbmaeT peAe 
3e^enoro orHH. flpn cpaCaTUBa hhh peAe MeA- 
Toro ornn CHHMacTcn HanpnweHHH c AaMnu 19 
KpacHoro ornn h ona noTyxaer h noAaeTCR Ha- 
iiptDKcime H3 AaMiiy 20 >KeATOro orHH h oHa 
3aropaeTCfl. Flpn cpa6aTbiaaHHH peAe 3eAeHoro 
ornn c a a m n tj 20 meAToro orna HanpH>Kenne 
ciiHMaeTCH h nocTynaeT Ha AaMny 21 3eAeHoro 
ortifl, Aa.Mna 20 noTyxaeT, jiaMna 21 3aropaeTCfi. 
Uuc.'ie cpa6aTbiBaHH* peAe )KCAToro orHfl chh- 

M3CTCH HanpJDKCHlie C KaTVUIKH 6aOK3 11 K0M- 

MVTamiH it ero KOirraKT I LI pa3puBaeT uenb 

HOpCMblMKH 10, KOTOpaff YCTaHOB.ieHa B03A e 

ncpBorocBCTo^opa 12. na kotopom 3aropaeTca 

HCCATN H OrOHb. 

B niKa(J)y cueTo4>opa, orpawAaiomero bto- 
pofi 6aok— ysacTOK nym. na KOtopbiA abie3)Ka- 
ct 3. n. c. 14, QTiiaAaeT peAe xceAToro othh, 
h.hi 0TnaA3K>T peAe >KeAToro othr ii peAe 3eAe- 
HorooniH. B ncpBOM c.iyqae chhm3ctch Hanpa- 
MCHite c AaMiiw 20 «cAToro othh, bo btopom— 
c viaMiibi 21 3e.ieiioro oriiHl Ha AaMny 19 Kpac- 
hoio ornn no.iaoTCH HanpjDKCHHe, ona 3aropa- 
i*iCH h OAHoiipovtoHHO cpa6aTbiBaeT 6aok II 

KOMMYTamill H 33 MI4K3CT KOHT3 KTOM I I.I UCIlb 
IK'pCM NMKH 10. paCliaiOWeilHOM OKOAO CBCTO- 

»J»op;i. na kotopom 3arop3eTC« KpacHbiA oroiib. 

B pCIVAbiaiO 3THX IICpCKAIOHCHIiH R UCHHX 

m*pt*Mij*ioK o(H\MK 4, niHaerrH ii.i.MoneiiHi 1 iuvihmh- 
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nnlllinia 5 CTaHIUIOIIHOfl 30IIW TOK r.ipMOHIIK KOHTaKTIM)M 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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